Amelioration of uremic toxin indoxyl sulfate-induced endothelial cell dysfunction by Klotho protein.
Indoxyl sulfate (IS), a common kind of uremic toxin, is considered as a risk factor for aggravating endothelial function in CKD patients due to its oxidative activity. The anti-aging protein Klotho, which is produced by the kidneys and down-regulated in uremic conditions, has the ability to resist oxidative stress. Here, we carried out an in vitro study to investigate the deleterious effects of IS on endothelial cells and the protective role of Klotho protein. The cultured human umbilical vein endothelial cells (HUVECs) were incubated with IS in the presence or absence of Klotho protein. The release of reactive oxygen species (ROS) and the expression of monocyte chemoattractant protein-1 (MCP-1) were enhanced while the cell viability and production of nitric oxide (NO) were inhibited by IS in a concentration-dependent manner. Meanwhile, the phosphorylation of p38MAPK and the nuclear translocation of NF-κB were increased in HUVECs treated with IS. Pretreatment with Klotho protein resulted in remarkable increase of cell viability and decrease of ROS production in IS-treated HUVECs. Like ROS scavenger, N-acetyl-l-cysteine (NAC), Klotho protein could inhibit the IS-induced activations of p38MAPK and NF-κB. Moreover, Klotho protein could also attenuate IS-induced reduction of NO production and up-regulation of MCP-1 expression. These results suggest that IS can damage the functions of endothelial cells. Klotho protein has the ability to ameliorate the IS-induced endothelial dysfunction, which may be partly through inhibiting the ROS/p38MAPK and downstream NF-κB signaling pathways.